This research investigated the effects of polymer concentration, molecular weight polymer and type of polymer on the morphology of electrosprayed microparticles by Scanning Electron Microscopy. Electrospraying process has been studied to produce nano-and micro-particles for drug carrier application because of high loading capacity and high encapsulation efficiency. Controlling morphology and structure of electrosprayed particles can decide the release of drug from these particles. Particles were hollow and wrinkled semi-spheres as using low polymer concentration while wrinkled spheres as using higher polymer concentration. The electrosprayed particles obtained spherical morphology when the polymer concentration is high enough to generate significant chain entanglements. The results also indicated that high molecular weight polymer could produce spherical microspheres, even with low polymer concentration. The electrospraying process fabricated the microspheres from biodegradable PLA and PCL for drug carrier application.
INTRODUCTION
The biodegradable polyesters, such as Polylactic acid (PLA) and Polycaprolactone (PCL), were used to produce drug loaded microparticles by several methods like micro-emulsion, solvent evaporation, spray drying, ionic gelation, etc. [1] . Electrospraying is an effective process to fabricate the polymeric microparticles for drug delivery systems because of the high loading capacity (LC) and the high encapsulation efficiency (EE) [2 -17] . Bovine serum albumin (BSA) was encapsulated by PLA particle with high EE (81 %) and LC (91 %) [2] . Valo et al. investigated that the hydrophobic drug -Beclomethasone dipropionate (BDP) and the hydrophilic drug Salbutamol sulfate (SS) were loaded by PLLA microparticles with EE = 54 % and 56 % [3] . The mechanism of drug release of the polymeric microparticles is as follows: the burst release of drug which occurs on the surface of particles while the slow and balance release of drug which is inside of the particles [4] . Morphology and structure of electroprayed particles influenced on the release of drugs. Therefore, controlling the size and morphology of microparticles was able to control the release of drugs [2, 5 -7] . In addition, the polymeric intermolecular entanglement is a key factor to produce microparticles during the electrospraying process. The polymer concentration and molecular weight are responsible for forming the chain entanglements which leads to solid and reproducible microparticles when the significant degree of entanglement is obtained [8 -10] . At low polymer concentration, there is no or a few chain entanglements, thus electrosprayed particle is a film or a semi-sphere. In case, polymer concentration is so high that chain entanglements increase rapidly, beaded fibers and event fibers will be created. The electrosprayed particles obtain spherical morphology when the polymer concentration is high enough to generate significant chain entanglements [12, 13] . The research of Meng et al. has shown that although PLGA concentration was low, the high molecular weight could also produce spherical particles. That demonstrates that high molecular weight could supply the deficiency of a low polymer concentration [9] . A high molecular weight increases the formation of the entanglements because the polymer chains are longer and overlap easier. With high molecular weight or high concentration, the polymer solution occurs with highly density of polymeric entanglements and this caused the undesirable morphologies like as tapered particles, fibers, etc. [14] . The polymer entanglements into the electrosprayed droplets have time to arrange and shrink during solvent evaporation, leading to solid particles in the collector.
This research determined the effects of polymer concentration, molecular weight polymer on the morphology of electrosprayed microparticles by Scanning Electron Microscopy. The electrospraying microspheres were established when the number of chain entanglements was obtained at a suitable value. The size and morphology of particles can be controlled by carefully changing electrospraying parameters, especially the nature of polymer solution. In future work, the influence of morphology and structure of microparticles on drug release was investigated.
MATERIALS AND METHODS

Materials
Polylactic Acid (PLA) (Mw = 180 kDa and Mw = 80 kDa) and Polycaprolactone (PCL) (Mw = 75 kDa), were purchased from Sigma-Aldrich.
Chloroform was purchased from Prolabo-France, HPLC grade.
Acetone was purchased from Merck-Germany, HPLC grade.
Solution preparation
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